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ABSTRACT

This study details an innovative methodology for costing
graduate medical education (GME) by specialty in a federal,
multi-institutional health care system. Differences in expenses,
captured by the Medical Expense Performance Reporting System
(MEPRS), between teaching and non-teaching facilities with
comparable workload were adjusted for severity of illness with
the remainder being attributed to GME. Annual costs per
orthopedic resident and OBGYN intern/residént are $215,425 and
$182,775 respectively.

The development of this methodology has enabled the Army
Medical Department to determine the cost for orthopedics and
OBGYN residency programs with minimal expenditure of resources.
Additionally, results obtained through the application of this
methodology may be used as a benchmark for future internal and

external comparisons.
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CHAPTER 1

INTRODUCTION

History of Army Graduate Medical Education

Medical education has been present in the military since
1893, when Surgeon General George M. Sternberg established the
Army Medical School (Engleman and Joy 1975). 1In 1920 the Army
created an internship program to compete with civilian programs
and attract graduates from top medical schools to the military.
Starting with only six interns, the program grew to 60 by July,
1924 . Recruitment of quality medical officers ceased to be a
problem with the arrival of the depression in 1937. During this
period there was a plethora of applicants who realized that
income, on average, was higher within the military than outside;
and therefore the internship program was terminated until after
World War II (Whelan 1974, 266).

In 1943 the Army Specialized Training Program was
implemented to accelerate the educational process for medical
ROTC graduates, so that they could be available for military
service sooner than through the normal student deferments.
Additionally, from 1942-1945, six to 12 week professional
refresher courses for trained physicians were initiated in 22
civilian hospitals, as well as courses taught by well known
civilian specialists in Army hospitals. Army and Navy residency
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programs were established in 1947 (Whelan 1974, 267) .
The reasons were compelling: (1) the well-trained specialist
in the Armed Services during the war would be returning to
civilian life; (2) the regular Army and Navy medical officers
had in large measure been in command and staff positions
during the war and for four years had not practiced medicine;
(3) there were very few regular medical officers who were
Board-certified prior to the war; (4) in order to give
quality medical care, specialists must be trained from the
source of regular medical officers; and (5) quality training
programs were needed to attract other young medical officers-
-medical graduates and partially-trained physicians--to the
Armed Services (Whelan 1974, 267).

Major General Raymond E. Bliss, Army Surgeon General from
1947-1951, continued to upgrade the training to "influence good
young men to enter the graduate medical education programs, to
stimulate a professional environment of highest calibre and to
upgrade the quality of health care in the Army" (Whelan 1974,
267) . Through an evolutionary process, and in tandem with
national trends, Army internship programs began to offer
specialized Graduate Medical Education programs in a great
variety of career choices (Ledford and Driskill 1976, 837).

Graduate Medical Education (GME) refers to that structured
clinically based education by which physicians obtain those
additional qualifications, beyond medical school graduation,
required for certification in a medical or surgical
specialty. GME programs must comply with specified criteria
to gain accreditation (Society of Medical Consultants to the
Armed Forces 1987, 1).

The scope of present Army GME encompasses 78 residency
programs in 23 specialties and 68 fellowship programs in 43
specialties. Of the Army's 38 facilities, eight medical centers
and 3 medical activity hospitals are utilized for Army GME and
accreditation is approved by the Accreditation Council for
Graduate Medical Education (ACGME) (Cassimatis 1993).
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The Army is well equipped to offer opportunities in GME by
virtue of the fact that the Army Medical Department (AMEDD) is
the largest comprehensive health care system in the nation. "The
three military medical departments are responsible for providing
medical care to about [8.4 million beneficiaries]: 2 million
active duty personnel, 2.5 million dependents, and 3.9 million
retirees, their families, and civilian[s] . . ." (Institute of
Medicine 1981, 3). Of that number, the U.S. Army Health Services
Command (HSC), created in 1973, is responsible for the delivery
of health care to over 3.5 million active duty soldiers,
retirees, and soldier/retiree family members. With a $4.2
billion annual budget and more than 50,000 employees, HSC
operates eight Army medical centers, 30 installation medical
activities, 38 dental activigies, plus many clinics at remote
installations (U.S. Department of the Army Health Services

Command 1992, 3). Figure 1 depicts the location of HSC

facilities by regions.

UNITED STATES ARMY
HEALTH SERVICES COMMAND

Health Services Regions
FtBeniaminHerrison  WALTER REED

Abe deen
Proving Ground

iy sy,

WILLIAM W

BEAUMONT £ samHowston 338 B2t MoClellan
Ho nolulu, Hawaii Ft Polk S Redstone Arsensl %

I 4 -, "
a»@ BROOKE PE Fucker
TRIPLER Penéme’ DWIGHT D. EISENHOWER

3

Figure 1. U.S. Army Health Services Command Facilities.
(U.S. Army Health Services Command 1993).




Army physicians can choose from most specialties offered in
civilian medical schools, but have unique opportunities in basic
or applied research in mechanical, thermal, and radiation trauma,
nutrition, physiologic effects of flight, altitude, biomechanics,
and prosthetics. The Army offers specialties such as aerospace
medicine, preventive medicine, and occupational medicine, which
are especially military oriented. Additionally, the Army has
many senior teaching chiefs with first-hand knowledge of war
surgery and battlefield casualties. These are all vital elements
for attraction of physicians into the Army, but are also strong
incentives for retention. Without the potential for teaching in
GME programs and practicing in a quality professional
environment, many of the best physicians would be lost to
civilian teaching institutions. "It would be impossible to
retain the better physiciansg" without GME in the AMEDD (Ledford
and Driskill 1976, 840). Bircher and Ziskind confirmed this
finding for the Air Force and demonstrated that "military GME
increased the odds five fold of a physician staying beyond his
initial commitment" (Bircher and Ziskind 1976, 3). Without GME
the AMEDD could be left with marginal performers unable to
compete in the civilian marketplace, as well as a mediocre health
care system.

In October of 1987 the Society of Medical Consultants to
the Armed Forces met with an interest " . . . to be certain that
the interdependent contingency readiness and peacetime medical

support be kept in balance and that the highest quality health
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care be assured those on active duty, their families and
retirees". They suggested that "there remains today a consensus
in medical circles that Graduate Medical Education is the chief
guarantor of quality medical care and an unmatched incentive for
the recruitment of active duty medical officers." Additionally,
they cite two functions of GME programs in military hospitals as
being: "(1) to affect the quality and quantity of patient care,
and (2) to affect the quality and quantity of the military
physician manpower pool" (Society of Medical Consultants to the

Armed Forces 1987, 2).

GME Funding

GME is paid for by patients, state governments, the federal
government, and private third-party payers, but primarily from
the latter two. 1In the past, direct and indirect costs could be
included with other billable hospital costs, but with cost
containment issues at the forefront of concerns many insurers are
reluctant to support GME.

Medicare shifted its payment system for inpatient operating
costs from a retrospective cost-based system to a prospective
case payment system on October 1, 1983. The prospective payment
system for hospitals, adopted by Congress, is a diagnosis-related
group (DRG) based pricing system. Basic payment rates provide a
fixed payment to the hospital based on the type of case (or DRG).
These payments are based on national standardized cost per
Medicare discharge by DRG. Separate rates are computed for
hospitals in large urban areas and rural areas. Adjustments to

5




the basic payment rates are based on characteristics of each
institution, including local prevailing hospital wages,
inflation, and case mix.

Direct medical expenses are one component of the cost of
GME programs and include salaries and benefits for teaching
physicians, as well as residents, classrooms, libraries and other
facilities. Reimbursement for direct GME costs by Medicare is
for the portion of services provided to Medicare patients only.
The payment formula is shown below:

(Labor Related Cost per Discharge) (Area Wage Index)+ (Non-

labor Related Cost per Discharge) = Wage Adjusted National
Standardized Cost Per Discharge

(Wage Adjusted NSCPD) (DRG Relative Weight) = Basic DRG
Payment

Additional payments are made for extraordinarily costly
casés and if a disproportionate share of low income patients are
served. 1Indirect costs are the other component and consist of
additional patient care costs incurred by institutions with GME
programs. Reimbursement of indirect costs is intended to
recognize higher costs of teaching hospitals due to patients with
higher acuities, larger proportions of uncompensated care,
indirect medical education expenses, and more expensive
diagnostic procedures used by teaching services.

Costs initially reimbursed on the basis of cost, outside of
prospective payments, include: capital-related cost, direct
medical education expenses, and organ acquisition costs. 1In

1985, a fixed prospective payment per resident was paid to cover




direct medical education costs. In July, 1986 Medicare began to
provide 100 percent reimbursement for direct medical education
costs only for the minimum number of years necessary to satisfy
the requirements for initial board eligibility, plus one year,
for a maximum of five years. In 1991 fixed prospective payments
began to cover capital-related expenses as well (Health Care
Financing Administration 1993).

Under the present proposal for the Clinton Health Reform
Plan, a national pool of funds to support the institutional costs
of research and development of new technology, treatment of rare
illnesses, and specialized care would be created. Funds would be
allocated to academic health centers that operate teaching
hospitals with approved physician training programs as determined
by Health and Human Services. Payments made to eligible programs
would be calculated on the basis of the number of full-time
equivalent training participants, as well as the national average
of training program costs, including the national average salary
of participants and faculty. Graduate medical education programs
would also be restructured to promote primary care training

(Ernst and Young 1994, 8).

Conditions Which Prompted the Study

As the "purse strings" for funding GME continue to draw
tighter and governmental controls to reduce specialty physicians
take hold, military training facilities will find it
significantly more difficult to maintain their current level of

"other than primary care" training programs. Congress
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commissioned a study in 1991 to define the current "go-to-war"
personnel requirements for the Department of Defense (DoD). A
portion of the study examines how DoD should deliver health care
to its beneficiaries. Once the "go-to-war" requirement is
established, additional personnel requirements would only be
authorized if they were considered to be cost effective. One of .
the findings of this study identified that the Army was training
more physicians than required to meet the "go-to-war"
requirement. Therefore, the only means to maintain this GME
training base was to show that it was less expensive for the
military to train additional physicians than it was to pay for
the alternative. This alternative involves sending physicians
for specialty training to civilian institutions or providing the
lost "in-house" beneficiary care through the Civilian Health and
Medical Program for the Uniformed Services (CHAMPUS) (Brandel
1994) .

Another study, conducted by the DoD Program, Analysis, and
Evaluation Office (DPA&E), examined the effects of GME on medical
costs and the size ef GME programs. Their conclusions were that
"GME (Internship, Residency, Fellowship) programs at DoD medical
centers are a major source of specialty physicians [and] some
amount of GME in DoD is desirable for a number of reasons
concerning the quality of DoD physicians and the care they

provide." However, they also stated that "there are other

- sources of trained physicians and that GME is costly" (U.S.

Department of Defense 1993).




The PA&E study found that GME raised the costs of providing
health care while adversely affecting hospital operations.
Compensation of students, increased numbers of diagnostic tests
found in GME facilities, and problems associated with GME
accreditation were all cited as having a negative impact on
providing cost effective and efficient health care. According to
a briefing given in October, 1993 to the HSC Board of Directors,
GME appears to raise the cost of treatment by approximately
$90,000 per student physician in DoD facilities. Additionally,
excess capacity among the training facilities lead the Army to
offer up 270 GME positions to the other services in 1994. The
DPA&E researchers made three alternative recommendations as
follows:

Alternative #1 (The status quo)

" - Adjust the size of individual programs (within
accreditation constraints) to recognize the decline in available
physician-students.

- Continue efforts to affiliate with non-DoD programs (with
consequent loss of control and flexibility).

- Possibly admit non-DoD residents to DoD programs.

- Maintain the present number of medical centers and almost
all programg at those centers.
Alternative #2 (Eliminate excess capacity)

- Direct DoD Health Affairs and the services to reduce GME
programs by 450 physician-students.

- Reduce capacity by closing all programs at medical centers




with relatively weak programs (reducing the medical centers to
medical department activities).

- Generate much larger savings of $24 million.

- 1Increase the strength of the remaining programs.
Alternative #3 (Substitute civilian training)

- Direct DoD Health Affairs to reduce GME by 700 physicians.

- Reduce capacity by closing all programs at medical centers
with relatively weak programsg (reducing the medical centers to
station hospitals).

- Generate greater savings than alternative 1 or 2 (an
additional $30 million per year).

- Increase reliance on less-expensive civilian GME programs
(U.S. Department of Defense 1993).

Since approximately thirty percent of the Medical Corps'
officer strength consists of personnel engaged in GME, which is
considered to be extremely expensive, it was recommended that the
AMEDD restructure/reduce the number of GME programs and students
among its eight medical centers. It was believed that this
reduction, coupled with an initiative to procure GME through
civilian institutions, would provide a significant savings, while
meeting the desired force reductions necessary to meet required
end strength.

These recommendations met resistance from The Surgeon
General (TSG) and other GME stakeholders within the AMEDD. TSG
takes the position that GME is the building block of Army

medicine and that any reduction of GME programs among the medical
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centers would have negative long-term effects. From a readiness
point of view, he states that the AMEDD will need its present
number of GME programs to provide an adequate number of trained
specialists in the event that the nation should enter into
another major conflict. According to the U.S. Army Health
Services Command (HSC) Board of Directors, the philosophy
Concerning GME is aé follows:
GME is absolutely essential within the Armed Services as a
principle component of continuously improving our readiness
posture, the quality of health care, and the cost
effectiveness of health care. (GME means Readiness, Quality,
and Cost Containment) (U.S. Department of the Army Health
Services Command 1992a, 5).

Additionally, many of these programs are dependent upon
each other, making it difficult to remove just one or two from a
medical center without having a major impact on the viability of
the remaining programs.

Arguments from stakeholders proposing that GME could be
purchased from private institutions are countered by those that
predict the end product would not be comparable to that trained
within Army health care facilities. Attributes such as loyalty,
flexibility, ethics, sense of duty, and an understanding of the
beneficiary population, which are difficult to place a numerical
value on, would not be evident among specialists procured through
a civilian program.

For these reasons and others, TSG is searching for a way to
show that Army GME is at least as cost effective as that
purchased through the civilian sector. Before this can take

place, the AMEDD must be able to measure the cost of its GME
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programs. Breaking out the cost of GME from patient care and
research has been a problem for military and civilian
institutions for years. Until prospective payment of DRGs began
in 1983, medical treatment facilities were not concerned about
the cost of providing care. Therefore, accounting procedures
were not designed to capture cost so that GME expenses could be
separated from those of research and treatment. This was also
the case for the military health care system.

The Military Expense Performance Reporting System (MEPRS),
which records manpower, performance and expense data for fiked
facilities, was developed to provide detailed information
regarding: uniform performance indicators, common expense
classification by work centers, uniform reporting of personnel
utilization data by work centers, and a cost assignment
methodology for ancillary and support services (U.S. Department
of Defense, Assistant Secretary of Defense (Health Affairs),
Assistant Secretary of Defense (Force Management and Personnel) ,
and Comptroller of the Department of Defense, 1991, 1-3).

Using data from the MEPRS system, Brooke, Hudak, and
Finstuen (1993), faculty of the U.S. Army-Baylor Graduate Program
in Health Administration, were tasked by the Deputy Commander,
Health Services Command to develop a method of costing GME. The
end product, discussed in the literature review, was a noteworthy
piece of research that provided the information desired, but the
methodology was somewhat complex, difficult to understand, and

resource intensive to replicate.
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Another study, using MEPRS data, was attempted by the
Health Care Studies Division of the AMEDD Center and School.
However, the study is incomplete at this time and a request for
additional resources and time to complete the project is pending.

Desiring to expeditiously support TSG and develop a
methodology that could be easily replicated, the Deputy
Commander, Health Services Command called together a group of six
individuals with varying degrees of experience in health care
delivery and administration. The administrative resident was a
member of this group and was tasked to develop the methodology
previously addressed. The Chief of Staff, Colonel Philip Dorsey,
suggested that a simple approach be taken, comparing the
difference in expenses captured through MEPRS between the

teaching and non-teaching facilities within HSC.

Statement of the Problem

Using data acceptable to both DoD and civilian agencies,
develop a methodology, that is easily replicated, for determining
the cost of GME by specialty. Acuity of care must be factored
into the methodology and costs must be expressed in fiscal year
(FY)93 dollars. Any assumptions must be conservative and

defendable.

Literature Review
Success is often measured in terms of educational
accomplishment, just as career satisfaction is often contingent

upon available educational opportunities. Nowhere is this more
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true than in the military health care arena where personal goals
often include advanced education. One such educational
opportunity is advanced medical education, which affords
physicians opportunities for personal achievement, academic
excellence, and professional prestige; and may be critical for
career satisfaction and fulfillment.

The effects of a high quality medical education program are
readily apparent for recruitment and retention of physicians, but
the cost of such a program is not so obvious. Several studies
have been undertaken to cost out GME, but none have been
completely successful.

Since the 1950s, cost allocation has been the major focus
of studies concerning the cost of medical education. The problem
with cost allocation studies is that it is difficult to separate
education from patient care and research. These activities often
occur simultaneously and a "pure" cost cannot be identified.

In 1958 the Association of American Medical Colleges (AAMC)
carried out a study of medical school costs that recognized the
importance of determining the cost of education as an entity
separate from the other outputs of a medical school (Carroll
1958) . They developed and tested a system of program cost-
finding procedures that utilized classical cost accounting
(finding a method of allocating total institutional costs across
that institution's set of final products in such a way that the
sum of product costs equals total activity cost) and prepared a

manual for use by medical colleges to determine the costs of its
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various education, service, and research programs (Carroll 1967,
1) . Classical cost accounting attempts to allocate all direct
and indirect costs into patient care or training. This can be
problematic in that it is often done subjectively by asking the
proctors and residents how much of their time is devoted to
teaching and how much to patient care.

This led to a joint study by the American Hospital
Association (AHA), the American Medical Association (AMA), and
the AAMC beginning in 1962 (Carroll 1962, 138). The goal was "to
develop and test criteria and procedures that teaching hospitals
may use to identify the cost of each of their patient-care,
teaching, research, and community-service programs" (Carroll
1965, 142). The development of sound criteria for the allocation
of specific expenditures to medical education or hospital care
was essential so that controversial expenditure items could be
identified and jointly allocated by knowledgeable medical and
hospital representatives (Carroll 1962, 746) . The researchers
recognized that the results needed to be mutually acceptable to
medical school, hospital, and other health officials (Carroll
1965, 143). The final result of this work was a method for
standardizing the determination and reporting of program costs,
which has been widely used since 1959 by medical schools, as well
as the Americén Association of Dental Schools (Carroll 1967, 1).

The grant from the Kellogg Foundation that was used for
this study also led to the development of an annual questionnaire

used by the AAMC and the AMA to determine total expenditures of
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all medical colleges, as well as the amounts and sources of the
funds from which the expenditures were made. The results of a
study of program costs utilizing this questionnaire in 12 medical
colleges for the academic year 1958-59 indicate that the cost of
training interns and residents was $2930 per year (Carroll 1967,
1, 6).

Carroll used traditional cost accounting in order to find
the cost of civilian GME. He utilized cost allocation data from
the 1960s for Yale-New Haven Hospital and estimated the cost of
GME to be four percent of the hospital's total expenditures
(Bircher 1986, 2).

Carr and Feldstein applied multiple regression analysis to
study the costs of clinical operations attributable to teaching
at 3,147 U.S. voluntary short-term general hospitals in 1963.
Their independent variables were number of types of internship
and residency programs, number of interns and residents, and a
dummy variable indicating hospital and medical school
affiliation; and the dependent variable was total cost. They
estimated the cost per intern and resident to be $5,034, which
included capital depreciation. Additionally, the average cost
increase associated with each internship or residency program was
estimated to be $55,347 (Carr and Feldstein 1967, 55-6, 60).

Wing analyzed GME from the perspective of cost per student
in 1972 by "comparing estimates of the clinical costs for a
hypothetical house officer program to the medical school

operating and capital costs" (Wing 1972, 41). He applied Carr
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and Feldstein's cost allocation methodology and found that this
namounts to nearly $9,300 per house officer in education-related
hospital expenses" (Wing 1972, 41). Wing concluded that "costs
of educating house officers incurred at teaching hospitals are
apparently substantially larger than those incurred by the
medical school" (Wing 1972, 43). He also states that "while
hospitals and not the medical schools incur these costs, they
make legitimate educational costs which should be allocated to
the educational program" (Wing 1972, 41). Wing's $9,300 estimate
reflects "not only direct costs such as incurred through teaching
services provided by hospital staff, but also indirect costs such
as from duplicate laboratory tests" (Wing 1972, 41).

In 1971-1972 the Hartford Hospital Study was conducted by
the independent auditing firm of Ernst and Ernst as commissioned
by Hartford Hospital.

This study addressed the costs of medical training programs
in a large medical center by comparing costs of all training
programs with realistic cost estimates of replacing 'hospital
essential services' performed by students with similar
services performed by trained practitioners (Ernst and Ernst,
1972) .

Ernst and Ernst determined "what proportion of total
hospital costs would be escaped if education were abandoned while
patient services were maintained at current levels by
substituting full-time physicians for the displaced residents"
(Freymann and Springer 1973, 65). Their approach eliminated the
problem of defining quality of patient care and placing a value
on it because replacement of students by competent physicians

kept the quality variable constant. The problem of separating
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education from service was solved by asking the question "if you
were not performing the act at that time would someone else have
to do it? If the answer is no, then it is education. If the
answer is yes then it is service" (Freymann and Springer 1973,
66) .

Freymann and Springer determined "the cost of education at
Hartford Hospital in fiscal 1971 to be $5.055 million, or 13.4
percent of the hospital's opérating budget" (Freymann and
Springer 1973, 66). Three categories were included in this
total: (1) direct cost of allied health, nursing, and graduate
medical programs, (2) cost of educational support, and (3)
indirect costs. They also determined what it would cost if they
had no eduéational programs. Findings indicated that the net
cost of education was $4.525 million, replacement cost value was
$2.8 million, and indirect costs were $1.734 million. The
difference between the costs of education and the costs still
incurred if education were abolished was -$9,000. Therefore, the
conclusion was that if all educational programs had been
eliminated the operating budget of Hartford Hospital would
increase by $9,000. Freymann and Springer also concluded that if
145 interns and residents were dropped the hospital would have
been forced to hire 40 full time physicians, 10 nurse
practitioners, and 14 surgical technicians to replace them
(Freymann and Springer 1973, 66, 70).

Koehler and Slighton published work in 1973 that dealt with

the problem of joint production costing, as it applied to medical
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education. Although their study dealt with concepts, rather than
actual data, it is a basis for theoretical concepts concerning
joint production costing, as opposed to cost allocation
techniques of the past. They state that "where several
activities are carried on jointly - as teaching, patient service,
and research are mingled in medical school - a non-arbitrary
allocation of costs is impossible and classical cost accounting
cannot find the "true" cost of one output” (Koehler and Slighton
1978, 532). "Under the circumstances of joint production: (1)
the sum of the "pure" costs of all joint products is always less
than the total activity cost while, (2) the sum of the pure and
joint costs for all the products is always greater than the total
activity cost" (Koehler and Slighton 1973, 539). They approach
the problem of cost identification by looking at the change in
total costs of running a department if medical students were
eliminated from departmental activities, while other programs
were held at constant output levels.

In 1973 the Wilford Hall Air Force Hospital Study was
undertaken "to determine costs associated with educational
programs and replacement cost of patient care provided by
trainees"

All possible direct and indirect costs were quantified,
including salaries, PCS, TDY expenses, food service,
overhead, equipment, etc. As could be expected, patient care
costs were elusive, because care was provided by both
trainees and staff, interspersed with educational and
research missions. Their conclusion was that the net direct
cost was only 0.91 per cent of 'total Wilford Hall funds' for
FY 73 (Gould, et al. 1973).

Results indicated that "trainees are not parasitic, that they
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indeed do useful work." "The point is that the training programs
may well be cost effective during the 'real time' training
period, as well as the major source of future career officers".
They concluded that the net cost of GME at Wilford Hall was about
one percent of the hospital's total FY 1973 operating costs
(Gould, et al. 1973).

According to Ledford and Driskill, the Military Health Care
Study (MHCS) was commissioned in 1973, by the President, with
three objectives:

1. To assess the ability of the current DoD military medical

programs to meet projected future needs.

2. To evaluate the current Military Health Services System

(MHSS) and alternatives to it with respect to cost, quality

of care, and physician requirements.

3. To recommend appropriate modifications to the MHSS.
The findings of the second objective, with respect to cost, were
that the costs of increasing the size of GME programs were
minimally greater than the costs of sufficient fully trained
volunteer accessions to meet projected physician workload.
Results also indicated that "interns and residents were 50
percent productive" (Ledford and Driskill 1976, 842).

Stern, et al. studied two prepaid and two fee-for-service
Harvard Primary Care Program affiliated outpatient practices in
order to determine the financial requirements of an established
primary-care educational program for house officers. They found

that residents provided patient services sufficient to cover only
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77 percent of total program which averaged $3190 per month.
Additionally, it was determined that a senior staff internist
providing the same services as a primary care resident would cost
the HMO $35 more per month (Stern, et al. 1977, 638-39).

Panton, Mushlin, and Gavett used a replacement-cost concept
under different levels of patient services to study a primary-
care residency training program in a hospital outpatient setting.
They utilized an approach in which teaching costs are calculated,
based on changes in program costs which would result from
abandoning the teaching activity. Their results showed that the
cost of training, which is the product, is small at full clinical
utilization and is sensitive to changes in the volume of services
provided. They calculated that at 100 percent utilization of
time for both the residents and the replacement team, it costs
$833 per resident per year for training. At 80 percent
utilization, which is more realistic, they estimate the cost to
be $475 per resident per year (Panton, Mushlin, and Gavett 1980,
668-69, 73, 74).

In 1985 Brecher and Nesbitt analyzed 18 different factors
expected to influence hospital financial condition. The various
factors were "related to four separate dimensions of financial
condition - annual operating results, indebtedness, age of plant,
and liquidity". They concluded that the factors expected to be
significant generally were, but an exception was a hospital's
teaching commitment . They report that "a hospital's teaching

commitment does not affect its financial condition".
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Additionally, "there may not be a net cost to teaching programs
when the expenses of supervision are weighed against the services
rendered by house staff; alternatively, any added expenses for
graduate medical education may be sufficiently covered by third-
party payments" (Brecher and Nesbitt 1985, 267-68, 290) .

Bircher and Ziskind conducted a study of Graduate Medical
Education in the Air Force in 1986 in order to compare "the costs
of military and civilian teaching and non-teaching hospitals" and
identify the "costs of the product differences between the two
types of hospitals". They used "multiple regression analysis to
identify the cost of each factor independently of the others".
Results indicate that the "difference in costs per admission for
teaching hospitals as cbmpared with non-teaching hospitals is -
$2,071 minus $1,266, or $805" (Bircher and Ziskind 1986, 1, 4).
They quoted the Commonwealth Fund's Task Force findings that
"major civilian teaching hospitals in 1981 had 126 percent higher
operating costs per discharged patient than did non-teaching
hospitals: $4,221 versus $1,865" (The Commonwealth Fund 1985).
"Military GME is estimated to cost approximately $29,600 per
student per year" while "military GME and research adds $226 to
the cost of an admission at a teaching hospital". Bircher and
Ziskind concluded that "if we were to place an active duty
physician in a civilian GME program instead of a military
program, the net cost to the government would increase
[and] . . . the total net cost to the government to train an

active duty physician at a civilian hospital would exceed $50,000
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per year". They relate that Military GME "has a positive impact
on personnel . . . [and] . . . the current approach to GME is the
most cost-effective to the government for active duty military
physicians" (Bircher and Ziskind 1986, 8).

In 1988 the Health Care Financing Administration (HCFA)
used regression analysis to estimate the magnitude of indirect
graduate medical education costs and adjust teaching hospital
payment rates under the Prospective Payment System (PPS). This
decision was a result of the significantly higher patient care
costs found in teaching hospitals, which are generally attributed
to variations in practice patterns between interns and residents
in teaching hospitals and attending physicians in community
hospitals. The regression analysis used by HCFA did not make
adjustments for case-mix and wage differences, but used
econometric estimates of hospital cost functions and considered
three major variables of indirect costs: regional variations in
practice patterns, variations in service mix, and unmeasured
variations in patient severity of illness. Findings by HCFA
researchers indicated that "operating costs increased 5.79
percent for each .1 percent increase in the resident-to-bed
ratio" (Thorpe 1986, 221). Because hospital size and urban city
size distinctions were not included in the standardization
process developed by HCFA; and use of the 5.79 percent figure to
adjust for teaching differences resulted in operating losses for
teaching hospitals, the original indirect teaching cost

adjustment was increased to 11.59 percent. Under current law,
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| hospitals receive approximately a 7.7 percent add-on for each
increase in the inpatient resident-to-bed ratio (Thorpe 1986,
220-21).

Thorpe questioned whether HCFA correctly used regression
analysis in the establishment of reimbursement rates for
hospitals under the Prospective Payment System. He conducted
regression analysis and included variables of Medicare operating
costs, case mix, wage index, proportions of Medicaid patients,and
hospitals in areas with differing populations and locations
across the nation. Through use of multivariate analysis, Thorpe
found that costs in teaching hospitals rise only 3.15 percent for
each .1 increment in the resident-to-bed ratio, which is
significantly less than HCFAs findings or the amount currently
adjusted for indirect costs (Thorpe 1986, 219, 222-23).

Custer and Wilke examined the "effect of medical staff
behavior on the cost of hospital based care and graduate medical
education" in 1991. Their "results indicate that there are
important economies of scale and scope in hospital production,
both for inpatient days and for residency’training" (Custer and
Wilke 1991, 831-32). They found that staff characteristics may
capture aspects of the quality of inpatient care and residency
training provided by the hospital and "indirect costs of medical
education may include the hospital's costs of attracting and
retaining high-quality physicians on its medical staff" (Custer
and Wilke 1991, 847). Staff characteristics include: the

presence of employed physicians, medical research, and physicians
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with greater experience. Results of this study indicate that the
"resident cost per case is about 5.3 percent at sample means, or
2.7 percent per 0.1 resident per bed" (Custer and Wilke 1991,
846). This calculation is in agreement with the results of work
done by Thorpe in 1988 and shows that the current HCFA adjustment
factor for Medicare reimbursement is two times larger than
warranted (Custer and Wilke 1991, 846).
Using the average incremental costs from the specification
without medical staff characteristics, resident costs per
case add 4.6 percent per 0.1 resident per bed to the Medicare
cost per case, somewhat below HCFA's original estimate of
5.795 (Custer and Wilke 1991, 846).
Custer and Wilke relate that "the estimated cost of residency
training decreases markedly as increasing detail about the
medical staff is included in the estimation". They conclude that
"the cost of residency training is actually quite low" (Custer
and Wilke 1991, 847).

Brooke, Hudak, and Finstuen estimated hospital costs
utilizing a multivariate approach to evaluate GME program costs
among clinical specialties of medicine, surgery, obstetrics and
gynecology (OBGYN), orthopedics, psychiatry, and pediatrics.
Three years of data from thirty-seven community and general
hospitals of a nation-wide, military health care delivery system
were collected. The model presented predicted cost per
disposition as a function of calendar year, severity of illness,
size of facility, technology of specialty, GME presence, teaching

intensity, and department efficiency. GME cost data was

presented by clinical specialty, teaching facility, and cost per
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disposition per resident by service in each teaching facility.
The researchers conducted the study in two phases (Brooke, Hudak,
and Finstuen 1994).

The first phase compared full and reduced regression models
to determine the amount of variance of each independent variable
that exceeds each of the other independent variables in the
model. The second phase used dependent variable predicted scores
to estimate the costs of GME by specialty at each teaching
facility. The difference between the predicted estimate per
disposition for each teaching department and the mean predicted
cost per case for each non-teaching department is considered the
GME cost per disposition. The results of this study indicate
that the estimated GME costs per disposition for orthopedics and
OBGYN among military teaching hospitals comparable to those in
the population studied are $1683 and $497 respectively. The
major finding of the study was that costs of GME vary widely
among specialties. Therefore, GME costs should be identified at
the department level and not the facility level (Brooke, Hudak,
and Finstuen 1994) .

Gonyea developed a methodology known as the program cost
analysis construction method, which calculates costs based on the
real and reasonable resources required today to train health
professional students. Gonyea's focus is on educational costs
and essential and complementary activities of all educators. Key
variables used in this study were: planned student input and

output, required educator contact hours, activity profiles of
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educators, graduate and post graduate students; salaries for
educators, students' salaries and stipends, and other supporting
resource cost factors. The results of this methodology applied
to a sample of 126 medical schools nation wide were that
undergraduate, specialty, and sub-specialty medical education
cost averaged $95,145, $194,383, and $288,743 per student per

year respectively (Valberg and Gonyea 1993).

Purpose of the Study

According to the Society of Medical Consultants to the
Armed Forces,

the primary mission of the Army, Navy, and Air Force

medical organizations is clearly that of contingency

readiness. In this era of restrained resources the Surgeon

General's most pressing problem is how to balance the

building and maintenance of a combat ready medical force

with the peace time requirements to satisfy the health care
needs of the operating forces and other entitled
constituents (Society of Medical Consultants to the Armed

Forces 1987, 3).

Compounding this problem of balance is the emphasis on cost
containment and the reimbursement of hospitals on the basis of
diagnosis-related-groups; which may limit the availability of
funds necessary for employment of personnel in sufficient numbers
to meet mission requirements.

This dilemma leads to the need for costing out programs and
comparing these costs for effective decision making. Many
attempts have been made to cost out health care services and
programs, as seen in the review of the literature.

Costing out GME has proved to be difficult, due to the

overlap of patient care, teaching, and research, and many
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different types of analysis have been applied in attempts to
solve this problem. The purpose of this study is to determine
the cost of GME for orthopedic surgery and OBGYN in Army teaching
hospitals, so that benchmarks may be established for future
comparisons.

Further research may be completed to determine if the cost
of Army GME is acceptable compared to other military and civilian

programs.
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CHAPTER 2

METHODS AND PROCEDURES

Workload Based Comparisons

From the beginning of the study it was accepted that
comparable levels of workload by specialty would be used to
determine which teaching and non-teaching facilities could be
compared. The basic assumption was that the difference between
teaching and non-teaching facility's total measured MEPRS
expenses, by specialty, is due to GME. The specialties chosen
for this study were orthopedics and OBGYN based on their narrowly
focused rotations, making them different than specialties like
internal medicine or general surgery with a broader focus.
Residents in the latter programs incur expenses in a number of
departments outside their area of focus. It is important to note
a primary difference between orthopedics and OBGYN residencies.
Orthopedics is a specialty program that accepts residents who
have completed either general surgery categorical or transitional
internships; while OBGYN has a categorical internship of its own.
The impact of this difference on this study will be explained in
the discussion section.

The MEPRS database provided expense, manpower, and
performance information by third level MEPRS accounting codes for
all 38 HSC facilities. Due to incomplete FY93 data, FY92 data
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was utilized and adjusted by the FY93 medical consumer price
index of 5.95 percent. Inpatient care, outpatient care,
ancillary services, and support services information for all
orthopedics and OBGYN departments was extracted from MEPRS. For
the purpose of this study, MEPRS has one limitation in that GME
costs associated with student travel, clinical investigation, and
50 percent of student salaries, for all second year students and
greater, are not allocated back to the cost centers, but are
instead held in a special account. This limitation was
discovered after the initial methodology was applied to the
orthopedic residency program. Manual allocation was done to
account for clinical investigation costs and residents' salaries
for the OBGYN residency program. However, no reasonable method
of allocating the remaining GME costs within the special accounts
could be developed based on resource limitations of the
researcher. The following methodology was applied to the
orthopedic residency program. The modification discussed for
clinical investigation costs andvresidents' salaries was applied
only to OBGYN and will be discussed later.

Orthopedics inpatient workload data indicating the number
of dispositions (DISP), the number of relative weighted products
(RWPS), and the number of beddays are listed with expenses in
Appendix 1, page 62. Inpatient work units (IWU), another
workload measurement, was calculated by multiplying the number of
dispositions by the relative case mix index (RCMI). Outpatient

workload data indicating the number of clinic visits and
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ambulatory work units are indicated with their expenses and are
listed in Appendix 2, page 63.

Expenses and workload data from the Fort Dix Medical
Activity (MEDDAC) were deleted in all cases due to its
preparation for closure as a Base Realignment and Closure (BRAC)
site. Inpatient expenses for the Fort Drum MEDDAC are also
deleted because their is no inpatient facility associated with
this medical activity.

Each measure of workload is graphed in comparison to its
expenses. Orthopedic dispositions are shown in Figure 2, beddays
are shown in Figure 3, RWPS are shown in Figure 4, and IWUs are

shown in Figure 5.
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Figure 2. Inpatient Expenses Compared to Orthopedic
Dispositions. (MEPRS 1993).
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Figure 3. 1Inpatient Expenses Compared to Orthopedic Beddays.
(MEPRS 1993).
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Figure 4. Inpatient Expenses Compared-to Orthopedic RWPS.
(MEPRS 1993).
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Figure 5. Inpatient Expenses Compared to Orthopedic IWUS.
(MEPRS 1993).

Since dispositions and beddays provide no measure of
acuity, they were not used to measure workload when comparing
teaching and non-teaching facilities. The graph indicating RWPS
and IWUs both offer a measure of acuity. Comparing these graphs,
the cost and workload intersection point of each facility is
identical on each graph. The only difference between the two
graphs is the scale for the measure of workload. The RWPS scale
ranges from 0-2500 while the IWU scale ranged from 0-3000.

Workload measured as IWUs was used to compare teaching and
non-teaching facilities. Instead of using only one teaching
facility compared to one non-teaching facility, it was concluded

that more accurate results would be obtained if more facilities
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were compared. Figure 5 indicates that workload for orthopedic
teaching facilities (Eisenhower Army Medical Center (EAMC),
Madigan Army Medical Center (MAMC), and Williém'Beaumont Army
Medical Center (WBAMC)) is relatively comparable in quantity and
acuity to workload at non-teaching facilities (Fort Bragg MEDDAC,
Fort Carson MEDDAC, and Fort Campbell MEDDAC) .

Outpatient data obtained from the MED302 report was very
limited in detail for patient encounters. This data was
downloaded into MEPRS and combined with expenses to provide the
outpatient data utilized in this study. Any MEPRS sub-accounts
listed under the base accounts of orthopedics or OBGYN that had
no GME involvement was excluded from the study. This insured
that any differences between teaching and non—teaching department
expenses were not due to the cost of GME. The accounts utilized
for the orthopedics and OBGYN residency are depicted in Table 1.
The ability to combine outpatient and inpatient workload into a
single measure of workload for each facility is possible and is
considered a standard measure in DoD known as medical work units
(MWUs) . However, the use of MWUs to compare workload presents a
problem when examining acuity later in the methodology. To
overcome this problem and provide the most accurate results based
on available data, it was determined that the IWU would be the
best measurement for workload and acuity compared to expenses.
Additionally, the majofity of resources were expended in the

inpatient MEPRS accounts.
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Table 1.--MEPRS Accounts Utilized for Orthopedics and OBGYN

MEPRS Code Accounts Included Excluded
Orthopedic Inpatient
AEA Orthopedics X
AEB Podiatry X
AEC Hand Surgery X
AEX Cost Pools X
Orthopedic Outpatient
BEA Orthopedic Clinic X
BEB Cast Clinic X
BEC Hand Surgery Clinic X
BED Neuromusculoskeletal Screening Clinic X
BEE Orthopedic Appliance Clinic X
BEF Paodiatry Clinic X
BEX Cost Pools X
BEZ Accounts Not Otherwise Classified X
. OBGYN Inpatient
ACA Gynecology X
ACB Obstetrics X
ACX Cost Pools X
OBGYN Outpatient
BCA Family Planning Clinic X
BCB Gynecology Clinic X
BCC Obstetrics Clinic X
BCX Cost Pools X
Note: Accounts excluded from the study

have no GME impact.

Figures 6 and 7 provide a graphic representation of the

outpatient workload measurements compared to orthopedic

outpatient expenses.

Applying the same methodology used with the

inpatient expenses, and comparing facilities based on the AWU

variable (Figure 7), it is apparent that the same teaching

facilities and non-teaching facilities have comparable workload

with the exception of the Fort Bragg MEDDAC.

Additionally,

Brooke Army Medical Center (BAMC) has comparable outpatient
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workload as a teaching facility, while Fort Knox and Fort Hood
MEDDACs have comparable outpatient data as non-teaching
facilities. Since IWUs were used as the sole variable for
facility comparison, these differences were noted, but required

no adjustments.

FY92MEPRS EXPENSES COMPARED TO WORKLOAD
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Figure 6. Outpatient Expenses Compared to Orthopedic Clinic
Visits. (MEPRS 1993).
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Figure 7. Outpatient Expenses Compared to Orthopedic AWUS.
(MEPRS 1993).

Expense data from Appendices 1 and 2 for MAMC, EAMC, and
WBAMC were extracted and totalled to determine the total
inpatient and outpatient orthopedic expenses among the three
(Table 2). The same was accomplished for the three MEDDACs: Fort
Bragg, Ft. Carson, and Fort Campbell. The total of the three
non-teaching facility's inpatient expenses was subtracted from
the total teaching facility's inpatient expenses, thus deriving
the total annual cost of orthopedic GME for inpatient accounts.
The same procedure was accomplished for outpaﬁient expenses. The
assigned number of orthopedic residents for each of the teaching

facilities was also identified and totalled, as was dispositions.
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Table 2.--Orthopedic GME Cost Without Acuity Adjustment

INPATIENT ADJUSTED ORTHO
EXPENSES IP EXPENSES RESIDENTS DISP RCMI IWUS
MAMC $6,222.544 $6.592,785 14 1,381 1.2341 1,704
EAMC §6.,115,510 $6,479,383 8 1.423 1.536% 2.186
WBAMC $5.343.098 $5.661,012 20 1.1869 1.3985 1.635
Total cost for teaching facilities $17.681,152 $18.733,181 42 3.973 1.3897 1.842
Teaching facility cost per disposition §4,715
Fort Bragg $3.704.119 $3.924.514 0 1.860 1.1072 2,059
Fort Carson $3,392,594 $3.594.,453 0 1,348 1.1301 1.523
Fort Campbell $3.146,369 $3,333.578 o 1.307 1.1062 1.44¢
Total cost for non-teaching facilities $10.243,082 $10.852.545 0 4,515 1.1145 1.676
Non-teaching facility cost per disposition $2,404
Cost per Orthopedic GME disposition $2.311
Cost per GME disposition per resident $55%
Annual cost of orthopedic GME {Inpatient) $7,438.070 $7.880,635
Average annual cost per orthopedic resident (Inpatient) $177,097 $187.634
OUTPATIENT ADJUSTED ORTHO CLINIC TOTAL
EXPENSES OP EXPENSES RESIDENTS VISITS AWU
MAMC $3,808.667 $4.035,283 14 30,728 967
EAMC $3.298.151 $3.494,39) 8 32.648 932
WBAMC $2,958.802 $3,134.851 20 29.554 947
Total cost for teaching facilities $10,065,620 $10,664,524 42 92.930 2,846
Teaching facility cost per clinic visit $115
Fort Bragg 52.847.688 $3.017.125% ¢ 49,099 1,400
Fort Carson $3.133,858 $3,320,323 ¢ 30,283 997
Fort Campbell $1.789,726 $1.896,215 L] 32,192 1.044
Total cost for non-teaching facilities §7.771.272 §8,233,663 0 111,574 3.441
Non-teaching facility cost per clinic visit $74
Cost per orthopedic GME clinic visit $41
Annual cost of orthopedic GME (Outpatient) $2.294,348 $2,430.862
Average annual cost per orthopedic resident (Outpatient) §54.627 $57.878
Combined inpatientsoutpatient average $231.724 $245.512

cost per orthopedic¢ resident per year
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Acuity Adjustments

To ensure that costs associated with acuity were considered
the average RCMI was calculated for the teaching and non-teaching
facilities and compared. It was determined that an average
difference in acuity of .28 existed between the teaching and non-
teaching facilities.

To identify the costs associated with this difference and
separate it from the costs associated with GME, all of the
orthopedic diagnosis related groups (DRGs) for the facilities
being compared were extracted from the patient accounting and
biostatistics (PASBA 2) database. One hundred and eighty-one
orthopedic DRGs were identified and sorted by DRG number. RWPS
associated with each DRG were totalled by named facility and by
teaching or non-teaching facility. The total orthopedic
inpatient expenses for each facility were divided by the total
RWPs of each facility to determine an average cost per RWP by
facility. The average cost per RWP by facility was then
multiplied by the RWPs of each DRG of the same facility. The
resultant product of each MEDCEN was totalled, as well as the
resultant product of each MEDDAC. The sum total of the MEDDAC
was subtracted from the sum total of the MEDCEN to derive the
difference in the cost by DRG. The sum of the differences
represents the difference in orthopedic expenses between the
teaching and non-teaching facilities. This adjustment was
subtracted from the total inpatient cost for teaching facilities

in order to derive a new cost for teaching facilities. This
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represents a decrement to account for the increased expenses

incurred based on acuity. The adjustment and new figures are

reflected in Table 3.

Table 3.--Orthopedic GME Cost With Acuity Adjustment

INPATIENT ADJUSTED ORTHO

EXPENSES __IP EXPENSES RESIDENTS DisP RCMI___WUS
MAMC $6,222,544 $6,592,785 14 1,381 12341 1,704
EAMC $6,115,510 $6,479,383 8 1,423 15365 2,186
WBAMC $5,343,098 $5,661,012 20 1,169 13985 1,635
Adustment for acuity ($1,192,694) ($1,263,659)
Total cost for teaching fadiliies $16,488,458 $17,469,521 42 3,973 1.3897 1,842
Teaching fadlity cost per dsposition $4,397
Fort Bragg $3,704,119 $3,924,514 0 1,860 11072 2,059
Fort Carson $3,392,504 $3,504,453 0 1,348 1.1301 1,523
Fort Campbell $3,146,369 $3,333,578 0 1,307 11062 1,446
Total cost for non-teaching fadlities $10,243,082 $10,852,545 [ 4515 11145 1,676
Nor+teaching fadility cost per disposition $2,404
Cost per orthopedc GME disposition $1,893
Difference in teaching and non-teaching average RCMI 0.2752
Cost per GME disposition per resident $47
Amnual cost of orthopedic GME (hpatient) $6,245 376 $6,616,976
Average amual cost per arthopedicresidert (inpatiert) $148,699 $157,547

OUTPATIENT ADJUSTED ORTHO CLINIC TOTAL

EXPENSES OP EXPENSES RESIDENTS MISTIS AWU
MAMC $3,808,667 $4,035,283 14 30,728 %67
EAMC $3,298,151 $3,494,391 8 32,648 932
WBAMC ’ $2,958,802 $3,134,851 20 29,554 947
Total cost for teaching fadliies $10,065,620 $10,664,524 42 92,930 2,846
Teaching fadlity cost per diric visit $115
Fort Bragg $2,847,688 $3,017,125 0 49,009 1,400
Fort Carson $3,133,858 $3,320,323 0 30,283 997
Fort Campbel! $1,789,72%6 $1,896,215 0 3219 1,044
Total cost for non-teaching fadlites $7,771,272 $8,233,663 0 111,574 3,441
Nor+teaching fadlity cost per dliric visit $74
Cost per orthopedc GME dinic visit $41
Arrual cost of orthopedc GME (Outpatient) $2,204,348 $2,430,862
Average amnual cost per arthopedic resident (Outpatient) $54,627 $57,878
Combined inpatient/outpatient average $203,327 $215,425
cost per orthopedic resident per year

This method of examining acuity could not be applied to the
outpatient AWU because unlike DRGs, CPT 4 codes are not captured
in the MEPRS database, therefore they could not be compared.
This deficit of information prevents the use of MWUs as a single
measure of inpatient and outpatient workload, as mentioned
earlier.

An average cost per facility RWP was established for each
DRG. A list of DRGs was examined to identify those common to

both teaching and non-teaching facilities. It was assumed that
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any DRG common to both a teaching and a non-teaching facility was
due to GME; whereas the remaining DRGs and their associated costs
were due to acuity and were subtracted from the previously

derived cost of GME in Table 3. This step identified 121 common
DRGs representing $6.2 million of GME cost. The remaining 60 DRGs

represent $1.2 million attributable to increased acuity.

Costs Analysis

With acuity costs removed, the remaining orthopedic
expenses were considered to be due to GME. At this point, all
expenses were adjusted from FY92 actual dollars to FY93 dollars,
by multiplying by the medical consumer price index. The FY93
adjusted inpatient expenses for GME were then divided by the
total orthopedic dispositions of the three teaching facilities to
get an average orthopedic cost per teaching facility disposition.
The same was accomplished for the non-teaching facilities,
deriving an average orthopedic cost per MEDDAC disposition, with
the difference being the cost per orthopedic GME disposition.

The average cost per orthopedic GME clinic visit was derived in
the same fashion. Additionally, the cost per GME disposition was
divided by the total number of orthopedic residents, among the
three teaching facilities, to determine the cost per GME
disposition per resident. Combining the annual inpatient and
outpétient GME cost per resident provides the annual GME cost per
orthopedic resident, thus accomplishing the purpose of this

study.
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Methodology Adjustment

When determining the OBGYN cost per resident, clinical
investigation costs were allocated from the special MEPRS account
using a model of resource consumption developed by the Clinical
Investigation Program Division of the AMEDD Center and School.
This was accomplished after discovering that the GME costs in the
special accounts by MEPRS were not allocated back to the
inpatient or outpatient accounts, as were the ancillary and
support services accounts.

The clinical investigation model of resource consumption
lists a resource weight for each residency and fellowship
program. The number of residents, by specialty, was multiplied
by this resource weight to get a point total. The point totals
of each residency program were then summed to determine the total
for all residency programs. To derive the cost by residency
program, the proportion of specialty program points, in relation
to the total, was multiplied against the clinical investigation
expenses obtained from the MEPRS special account by facility. At
this point, this figure was added to the inpatient expenses for
the same specialty. Table 4 indicates the amount of clinical
investigation expenses that were manually allocated back to the

OBGYN departments of the teaching facilities.
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Table 4.--Clinical Investigation Expenses Allocated to OBGYN

Resource OBGYN Specialty Facility Specialty Total Cl OBGYN

Weight Residents Points Points Percentage Expenses Expenses

WRAMC 2 12 24 581 413% $9,600,000 $396,558
FAMC 2 10 20 234 8.55% $2,790,000 $238,462
WBAMC 2 12 24 209 11.48% $1,640,000 $188,325
TAMC 2 14 28 303 9.24% $1,700,000 $157,096
BAMC 2 12 24 453 5.30% $1,790,000 $94,834
MAMC 2 16 32 413 7.75% $1,160,000 $89,879

Manual allocation of the residents' salaries was
accomplished by first, determining the average salary for all
captains and majors from the FY92 Army composite standard pay
rates. Then 50 percent of the salary was applied to the
inpatient OBGYN MEPRS expenses for each resident. Determining
the actual pay grade for each OBGYN resident at each teaching
facility was not possible, therefore an assumption was made that

the majority of all residents are either captains or majors.

Table 5.--Regsidents' Salaries Allocated to OBGYN

AVERAGE OBGYN ESTIMATED

03/04 SALARY  RESIDENTS  OBGYN SALARIES

MAMC $37,791 16 $604,656
TAMC $37,791 14 $529,074
WRAMC ‘ $37,791 12 $453,492
BAMC $37,791 12 $453,492
WBAMC $37,791 12 $453,492
FAMC $37,791 10 $377,910

Table 5 illustrates how $37,791, representing 50 percent of
the average salary of a captain and major, was multiplied by the
number of OBGYN residents at each teaching facility during FY92.

The estimated clinical investigation expenses and OBGYN salaries
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were added to the total expenses for OBGYN inpatient data shown
in Appendix 3, page 64. At this point, the methodology described
for orthopedics was applied.

This methodology was presented to a group of subject matter
experts on two occasions during the developmental process. Other
than concerns about the accuracy of MEPRS data, which for the
purpose of this study was assumed to be accurate, the methodology
was generally agreed upon to be reasonable, logical and of an

acceptable level of accuracy.
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CHAPTER 3

RESULTS

GME costs for residents in narrowly focused residency
programs with little overlap into other specialty areas, such as
orthopedics and OBGYN, can be closely estimated utilizing this
methodology, if workload in teaching and non-teaching facilities
is comparable. However, preliminary analysis of a program such
as general surgery revealed that the expenses captured in MEPRS
may be inflated due to overlap into workcenters outside the
department of general surgery. Additionally, expenses incurred
by other interns, residents, and fellows that rotate through the
general surgery services add to this inflation. This phenomenon
may also occur in internal medicine residency programs.

Applying this methodology to OBGYN revealed that workload
at Brooke Army Medical Center (BAMC) and Fitzsimons Army Medical
Center (FAMC), both teaching facilities, are comparable with the
workload of Fort Bragg Medical Activity and Fort Stewart Medical
Activity, non-teaching facilities. Figures 8-13 provide a view
of the relationship between the various categories of inpatient
and outpatient OBGYN workload and expenses. OBGYN IWUs, depicted
in Figure 11, for the teaching facilities listed above, all fell
within 441 IWUs; while the IWUs for orthopedic programs fell
within 740 IWUs, as shown in Figure 5, page 33.
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Figure 8. Inpatient Expenses Compared to OBGYN Dispositions.

(MEPRS 1993).
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Inpatient Expenses Compared to OBGYN Beddays.

(MEPRS 1993) .
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Inpatient Expenses Compared to OBGYN RWPS.
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Inpatient Expenses Compared to OBGYN IWUS.
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Expense data, extracted from Appendices 3 and 4, was
utilized to develop Table 6, detailing the figures for the OBGYN
facilities that were derived from the methodology before

adjusting for acuity.

Table 6.--OBGYN GME Cost Without Acuity Adjustment

INPATIENT 'ADJUSTED OBGYN INTERN/
~XPENSES ) —RESIDENTS _____ DISP_____RCMI ___IVAJS,
BAMC $8,320,403 $8815,467 17 2,151 1.270 2,854
FAMC $7,752,836 $8,214,130 10 1,20 1062 2546
Tctal cost for teaching faciities $16,073239 $17,029597 27 4,071 1.2087 6,401
Teaching facilty cost per disposkion $4,183
Fort Bragg $5,181,900 $5490,318 0 3,183 0852 2,72
Fort Stewart $6,168,032 $6524,4%6 0 2517 08973 2258
Tctal cost for nonteaching facilties $11,340022 $12,014753 0 5,700 0.8677 4,981
Non-teaching faciity cost per disposkion $2,108
Cost per GME dispostion $2.075
Di in hing and hing average RCM 0.4310
Cost per GME disposttion per intern/resident $77
Annual cost of OBGYN GME (Inpatient) $4,733,217 $5014,843
Average annual cost per OBGYN intern/resident (Inpatient) $175,304 $185,73%
OUTPATIENT ADJUSTED OBGYN INTERN/ TOTAL
EXP) —BESIDENTS MS(IS AVALS.
BAMC $2570,967 $2,723,971 17 402,260 3,540
FAMC $2,707,962 $2,860,075 10 63582 2,212
Tatal cost forteaching facilties $5.278,949 $5598,046 27 165,842 5752
Teaching facilty cost per clinic vist $34
Fort Bragg $2,334,256 $2,473,144 o 48,177 1,624
Fort Stewart $2.320,797 $2458,884 0 29366 94
Tctal cost for non-teaching facilties $4,655,063 $4932.000 o 77533 2618
Non-teaching facilty cost per clinic vist $64
Cost per GME clinic vist ($30)
Annual cost of OBGYN GME (Outpatient) $623,806 $661,018
Average annual cost per OBGYN intern/rasident (Outpatient) $23107 $24,482
Combined inpatient/outpatient average $198,412 $210,217

cost per OBGYN intem/resident per year

Note the difference in average acuity of .43 RCMI between the
teaching and non-teaching OBGYN services compared. An adjustment
of $740,934 was made for this difference, and the revised costs

are shown in Table 7.
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Table 7.--OBGYN GME Cost With Acuity Adjustment
INPATIENT ADJUSTED OBGYN INTERN/
1

BAMC $8,320,403 $8815,467 17 2,151 1.270 2854
FAMC $7,752,8% $8,214,130 10 1,90 162 2546
Adjustment for acuty ($690,224) ($740,984)

Tdtal cost forteaching facilities $15,373915 $16,288,663 27 4,071 12987 5401
Teaching faciity cost per dispostion $4,001

Fost Bragg $5,181,980 $5,490,318 0 3,18 08582 272
Fort Stewart $6,158,082 $6,524,435 [} 2517 08973 2,258
Tetal cost for non-teaching facilties $11,340022 $12,014,753 o 5,700 0.8677 481
Nonteaching facilty cost per disposition $2,108

Cost per GME dispostion $1893

Difference in teaching and non-teaching average RCMI 0.4310

Cost per GME dispostion per intern/resident $70

Annual cost of OBGYN GME (Inpatient) $4,033,893 $4273910

Average annual cost per OBGYN intem/resident (npatient) $149,403 $158,293

OUTPATIENT ADJUSTED OBGYN INTERN/ TOTAL
EXPENSES __ OP EXPENSES RESIDENTS MSITS AWUS

BAMC 557D,Q7 $2,723,971 17 102,260 3,540
FAMC . $2,707,862 $2,860,075 10 63582 2212
Tetal cost forteaching facilities $5278,949 $5508,046 27 166,842 5,752
Teaching facilty cost per clinic vist 34

Fort Bragg $2,334,256 $2,473,144 o 48,177 1.624
Fort Stewart $2,320,797 $2,458,884 ¢} 20356 94
Tctal cost for non-teaching facilties $4,655,063 $4,.932 @29 [+] 77533 2,618
Non-teaching facity cost per clinic vist $64

Cost per GME clink visk {$30)

Annua! cost of OBGYN GME (Outpatient) $623,806 $661,018

Average annual cost per OBGYN intem/resident (Outpatient) $23,107 $24,482

Combined inpatient/cutpatient average $17251 $182,775

cost psr OBGYN intem/resident per year

Previous results from the orthopedic GME program compiled with
those from OBGYN yield estimations of annual expenses for
orthopedic residents and OBGYN interns/residents, adjusted for

severity of illness, of $215,425 and $182,775 respectively.
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Graphical Summary

Figures 14 and 15 graphically summarize the cost of
inpatient orthopedic and OBGYN GME in relation to the cost of
acuity. Inpatient and outpatient costs are divided by the output

and summed to derive the cost per resident or intern/resident, as

appropriate.
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COST OF GME
$7,880,635 ] COST OF ACUITY
8,000,000 ‘
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FY92 FY93 ADJ.
Cost of Inpatient GME $6,616.976
Total Ortho Residents 42 = $ 157,547
Cost of Outpatient GME $2.430,862 |
Total Ortho Residents 42 = § 57878
GME Cost per Ortho Resident per Year = $ 215,425

Figure 14. Summary of Orthopedic GME
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Figure 15. Summary of OBGYN GME
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CHAPTER 4

DISCUSSION

TImpact Based on Type of Internship

Orthopedics and OBGYN residency programs are different in
many ways, but one major difference is in the type of internship
required for each. Orthopedic residency programs have
transitional internships as a prerequisite, requiring residents
to rotate through a broad range of services during their first
year. However, OBGYN has primarily categorical internships where
all-first year interns already accepted for an OBGYN residency
focus on OBGYN during their intern year. This difference in
program structure results in OBGYN intern and specialty medical
education expenses (GME) being incurred during the first year;
while orthopedic GME expenses begin during the second year.
Consequently, the cost of GME for OBGYN is a per intern/resident
annual cost; compared to the annual cost per resident, for the
orthopedic program.

Limitations

Since the data used in this study comes primarily from
MEPRS and one of the basic assumptions of this model is that
MEPRS daté is accurate, it is important to have a strong working
_knowledge of the MEPRS system. Like many cost accounting
systems, the expense tracking portion of MEPRS is based on
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classical cost accounting methods. This implies that the
accuracy of the workload and expenses captured, as well as the
method in which overhead charges are allocated to the work
centers is dependent upon a number of measurements. Though some
measurements are fairly standard with little room for error,
others are somewhat subjective.

Limitations associated with this study follow. Note that
all limitations are not directly attributable to the MEPRS
system.

When developing a method to manually allocate expenses
captured in the MEPRS F accounts back to the OBGYN departments,
three limitations were noted.

1) The resource allocation methodology developed by the
clinical investigation department uses a resource weight to
assign varying levels of utilization to each service. The
designation of this’weight is a subjective decision based on
logic, but none-the-less subjective. The expenses allocated to
each teaching facility could be inflated or deflated depending on
the accuracy of the resource weight. This would cause an
increase or decrease in the cost per resident, depending on the
direction of the subjective error.

2) The Army composite pay scales, used within MEPRS to
allocate military salaries to the appropriate work center, are
considered problematic. These pay scales calculate average
annual salaries by averaging pay and benefits for all military

personnel by grade, with no consideration given to area of
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concentration (AOC). Although all officers receive entitlements
for quarters and subsistence, few, other than physicians, get
specialty pay and bonuses. Those that do receive specialty pay
and bonuses, do not receive amounts equal to those received by
physicians. When averaging the salaries by grade, instead of by
AOC, the composite pay scales inappropriately reduce the average
annual salary of a physician. This not only affects those
salaries manually allocated from the F accounts, but also the
salaries of the teaching and staff physicians, automatically
allocated by MEPRS. Therefore, all military salary expenses
captured in MEPRS for physicians are deflated to some degree.
This means the cost per resident, as determined by this model, is
marginally deflated compared to what it would be if salaries were
captured by AOC.

3) GME expenses associated with temporary duty (TDY)
for OBGYN residents is also captured in the F accounts, along
with TDY expenses for all other interns, residents, and fellows.
Since MEPRS does not break these expenses out by type of intern,
resident, or fellow, there is no reasonable way to manually
allocate them. Many residency programs incur GME TDY expenses,
therefore it can predicted that the cost per resident is less
than what it would be if these TDY expenses could be accurately
allocated. Additionally, because the adjustments to manually
allocate clinical investigation and salary expenses were applied
only to OBGYN in this study, it can be expected that the cost per

orthopedic resident would be higher had the adjustment been
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applied. According to the clinical investigation model of
resource consumption, orthopedics has been identified as having a
resource weight two times that of OBGYN. Based on this
information it is expected that the cost per orthopedic resident
increases $23,263 for clinical investigation expenses and $37,791
for salaries. This would increase the current cost per

orthopedic resident to $276,054.

Comparisons to Previous Work

Though this study uses data from a system designed around
classical cost accounting, the approach of measuring GME costs by
comparing differences in expenées between teaching and non-
teaching departments, according to the literature, has not been
attempted previously. The assumption that this difference is
attributed to GME, is a logical argument if it is accepted that
everything done in a non-teaching hospital by specialty, would be
done the same way in a teaching hospital, if not fof GME. It is
with this concept that this model is able to overcome the theory
that the true cost of a single product (GME) cannot be found in
an environment where several products are produced jointly
(Koehler and Slighton 1978, 532).

The ability to apply this methodology to another service is
primarily dependent on the comparability of workload and the
degree of student overlap into other specialty and sub-specialty
areas. ' Statistically, increasing the sample size of comparable
workload among teaching and non-teaching facilities will increase
the accuracy of the results.
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Because the annual cost per resident by specialty was not
determined in the Brooke, Hudak, and Finstuen (1993) study, a
direct comparison between the two methodologies, based on that
measurement, cannot be made. However, comparisons based on cost
per GME disposition are possible. The GME cost per orthopedic
disposition in the Brooke, Hudak, and Finstuen model was $1,683,
compared to $1,993 in this model; a difference of $310. Results
in the Brooke, Hudak, and Finstuen model were based on 1988-1990
data. An adjustment for three years of inflation would increase
their figure to $2,069, resulting in a difference of $76. The
GME cost per OBGYN disposition in the Brooke, Hudak, and Finstuen
model, adjusted for inflation, was $611; compared to $2,075 for
this model, a difference of $1,464. This greater difference can
be attributed partially to the additional allocation of clinical
investigation expenses and residents' salaries that were not
included in the orthopedics service. Another factor contributing
to this difference is that Brooke, Hudak, and Finstuen considered
all teaching and non-teaching programs in predicting the cost of
an OBGYN GME disposition. However, in this model, workload from
only two teaching and two non-teaching OBGYN programs were
comparable. This study also supports Brooke, Hudak, and
Finstuen's finding that costs of GME vary among specialties, so
efforts to determine those costs should be focused by epecialty
rather than by facility.

This model indicates that orthopedic and OBGYN costs per

disposition are, respectively, 83 percent and 89 percent higher
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in teaching hospitals. This more favorable finding supports that
of the Commonwealth Fund's Task Force (1985) where teaching
hospitals in 1981 had 126 percent higher operating costs per
disposition compared to non-teaching hospitals.

The results of this study compare closely to those of
Valberg and Gonyea (1993) where the average annual cost of
specialty GME among 126 medical schools nation wide was $194,383
per resident. The Gonyea methodology did not identify the cost
of GME by specialty; however it can reasonably be concluded that
the difference between the average cost per resident per year,
and the average cost per orthopedic and OBGYN resident per year
in this study, is small enough to safely infer the validity and

reliability of the methodology.
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CHAPTER 5

CONCLUSIONS AND RECOMMENDATIONS

The development of this methodology has enabled the AMEDD
to determine the cost for orthopedics and OBGYN residency
programs with minimal expenditure of resources. This non-
traditional approach to costing GME provides HSC with a mechanism
for determining GME costs for all residency programs where
teaching and non-teaching facilities have comparable workload.
Additionally, results obtained through the application of this
methodology may be used as a benchmark for future internal and

external comparisons.

Future Research

The next logical step would be to determine the value of
each residency program using the results of this study as a
foundation. Further research can build upon these results in
order to examine whether or not the cost of GME, as determined by
this methodology, is an acceptable expense. These costs can be
compared to the costs of GME in other public and private
programs, as well as what civilian teaching institutions might
charge to train military physicians. Additional research to
identify the costs associated with the loss of health care

provided to beneficiaries in military hospitals would have to be
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determined. From this information, the senior leadership within
the AMEDD would be able to make informed decisions regarding the
reorganization and restructuring of GME, as necessary.

Applying this methodology to residency programs such as
general surgery and internal medicine may yield inflated results.
Based on preliminary analysis, it may be necessary to develop a
modification to this methodology compensating for the overlap of
additional residents and fellows in other disciplines incurring
GME expenses in the services being studied. For instance, a
methodology that could separate the amount of time a general
surgery resident spends in each department as a proportion, in
relation to the time other residents and fellows spend in the
same department, would be most beneficial. This would allow a
researcher to apply that ratio against the total MEPRS expenses
captured in that department. The result would be expenses
incurred for only general surgery residents, allowing for
analysis based on this methodology.

MEPRS was not designed to cost out patient procedures or
provide expenses by product line, such as GME; however it is the
only expense and workload tracking system in DoD. Additionally,
Congress and leaders at DoD use this data to make decisions
regarding the military health care system.

The inference of the results yielded by this methodology
can only be generalized for federal sector hospital systems using
MEPRS to capture workload and expenses. Recognizing that MEPRS

was designing specifically for DoD facilities, this methodology
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should be replicated on hospital systems in the public and

private sector that use other types of accounting systems.
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